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(54) MANUFACTURE OF UQUID CRYSTAL DISPLAY ELEMENT AND DUST REMOVING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To remove dust produced in the 
parting in a short time at low cost without flawing the display 
surface of the liquid crystal display element. 
SOLUTION: While an LCD panel is conveyed by a panel feed 
roller 1 7, dust sticking on a parted surface is removed by a 
rotary brush 14. Simultaneously, ionized air is blown from 
above the LCD panel to prevent the dust from 
electrostatically resticking on the LCD panel and the dust 
suspended in an atmosphere is sucked and collected by a 
vacuum mechanism 15 installed at the lower part of the 
device to prevent the dust from resticking on the LCD panel. 
Further, the LCD panel is conveyed and passed between two 
rotary air blows 21 which have plural air blow holes and 
rotate fast to remove the dust sticking on the display surface 
of the LCD panel. Simultaneously, the suspended in the 
atmosphere is sucked and collected by the vacuum 
mechanism 15 installed at the lower part of the device to 
prevent the dust from resticking on the LCD panel. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a manufacturing method of a liquid crystal display element which removes dust which 
adhered to said liquid crystal display panel by said division before pouring in a liquid crystal, after 
dividing for every liquid crystal display panel, A manufacturing method of a liquid crystal display 
element removing dust adhering to a dividing surface of said liquid crystal display panel by rotating a 
brush, and removing dust adhering to a display surface of said liquid crystal display panel by spraying 
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air intermittently. 

[Claim 2]A dust stripper which removes dust which adhered to said liquid crystal display panel by said 
division before pouring in a liquid crystal, after dividing for every liquid crystal display panel 
characterized by comprising the following. 

The 1st elimination means that removes dust adhering to a dividing surface of said liquid crystal 
display panel by rotating a brush. 

The 2nd elimination means that removes dust adhering to a display surface of said liquid crystal 
display panel by spraying air intermittently. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In this invention, it is related with the manufacturing method and dust stripper 
of a liquid crystal display element. 

Therefore, it is related with the manufacturing method and dust stripper of a liquid crystal display 
element which can remove effectively the dust generated especially at the time of division. 

[0002] 

[Description of the Prior Art]After pasting the substrate of a couple together via a sealing material, a 
liquid crystal display element is divided for every liquid crystal display panel, and is manufactured by 
pouring in a liquid crystal from a liquid crystal inlet, and closing a liquid crystal inlet. That is, the liquid 
crystal inlet is not closed immediately after division. 

[0003]In order that dust may mix in a liquid crystal when using the method which the shaving powder 
(dust) of substrates, such as dicing, generates as a dividing method, and dust adheres to a liquid 
crystal display panel and a liquid crystal is poured in, this dust must be removed before pouring in a 
liquid crystal. However, as mentioned above, since the liquid crystal inlet is not closed, dust is 
unremovable immediately after division, using the wet method. 

[0004]When using a plastic as a substrate, removal of dust poses a big problem, using the dividing 
method which dust generates in many cases. 

[0005]As a method of removing the dust which adhered to the dividing surface and the display 
surface in dry type, the following two methods are mainly used. 

[0006]As shown in drawing 4 , the 1st method has removed the dust 3 adhering to a dividing surface, 
when a worker wipes off the dividing surface of the liquid crystal display panel (LCD panel) 1 which 
comprises a plastic plate using soft cloth 2 grade. As shown in drawing 5 , when a worker wipes off 
also about the display surface of LCD panel 4 using soft cloth 5 grade, the dust 6 adhering to a 
display surface is removed. 

[0007]The 2nd method has removed the dust 9 adhering to a display surface by spraying the air 
which used the air gun 8 grade for the display surface of LCD panel 7, and was compressed into it, as 
shown in drawing 6 . About a dividing surface, since dust may have hardened with frictional heat with a 
dicing saw etc., it is necessary to wipe off using cloth etc. like the 1st method. 
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[0008] 

[Problem(s) to be Solved by the Inventionjin order that a worker may wipe off the 1 st above- 
mentioned method using soft cloth etc., there is a problem that dispersion occurs on the removal 
level of dust by a worker's capability or condition etc. About a dividing surface, unevenness minute at 
the time of division arises, and since it will be in the state where dust enters into this unevenness 
and it was printed on it with frictional heat with a dicing saw, most time will be required for wiping and 
it will be connected with a cost hike. About a display surface, since cloth etc. are contacted and are 
wiped off, a crack may be attached to a display surface. In order to prevent the reattachment of the 
wiped-off dust, it will be necessary to exchange cloth etc. frequently and will be connected with a 
cost hike. 

[0009]The 2nd method is difficult to spray air on rear surface both sides of a display surface 
uniformly, and requires a long time. About a dividing surface, since it is necessary to use the 1st 
method and the same method, there is the same problem as the 1st method. 

[0010]An object of this invention is to provide the manufacturing method and dust stripper of a liquid 
crystal display element which can remove the dust generated in a short time and low cost at the time 
of division without being made in view of the above conventional problems, and attaching a crack to 
the display surface of a liquid crystal display element. 
[0011] 

[Means for Solving the Problem]In order to attain the purpose mentioned above, a manufacturing 
method of the liquid crystal display element of this invention according to claim 1, In a manufacturing 
method of a liquid crystal display element which removes dust which adhered to said liquid crystal 
display panel by said division before pouring in a liquid crystal, after dividing for every liquid crystal 
display panel. It is characterized by removing dust adhering to a dividing surface of said liquid crystal 
display panel by rotating a brush, and removing dust adhering to a display surface of said liquid 
crystal display panel by spraying air intermittently. 

[0012]After dividing the dust stripper according to claim 2 for every liquid crystal display panel, The 
1st elimination means that removes dust which is a dust stripper which removes dust which adhered 
to said liquid crystal display panel by said division before pouring in a liquid crystal, and adhered to a 
dividing surface of said liquid crystal display panel by rotating a brush. It is characterized by having 
the 2nd elimination means that removes dust adhering to a display surface of said liquid crystal 
display panel by spraying air intermittently. 

[0013]By removing dust adhering to a dividing surface of a liquid crystal display panel by rotating a 
brush according to the manufacturing method of a liquid crystal display element of this invention, 
Holding down load concerning a liquid crystal display panel to necessary minimum, hair ends of a 
brush can be contacted uniformly even in a dividing surface with minute unevenness, and even a level 
which is satisfactory at the time of pouring of a liquid crystal can remove dust. Since dust which 
adhered to a brush from a liquid crystal display panel exfoliates from a brush on torque of a brush, it 
can maintain a brush at an always beautiful state. 

[0014]By removing dust adhering to a display surface of a liquid crystal display panel by spraying air 
intermittently. Even a level which is satisfactory at the time of pouring of a liquid crystal can remove 
dust by a pressure of air to spray, and vibration of a liquid crystal display panel by which it is 
generated when spraying air intermittently. 

[0015]By having the 1st elimination means that removes dust adhering to a dividing surface of a liquid 
crystal display panel by rotating a brush according to the dust stripper of this invention, Holding down 
load concerning a liquid crystal display panel to necessary minimum, hair ends of a brush can be 
contacted uniformly even in a dividing surface with minute unevenness, and even a level which is 
satisfactory at the time of pouring of a liquid crystal can remove dust. Since dust which adhered to a 
brush from a liquid crystal display panel exfoliates from a brush on torque of a brush, it can maintain 
a brush at an always beautiful state. 

[0016]By having the 2nd elimination means that removes dust adhering to a display surface of a liquid 
crystal display panel by spraying air intermittently. Even a level which is satisfactory at the time of 
pouring of a liquid crystal can remove dust by a pressure of air to spray, and vibration of a liquid 
crystal display panel by which it is generated when spraying air intermittently. 
[0017] 

[Embodiment of the Invention]An embodiment of the invention is described using drawing 1 t hru/or 
drawing 3 . The side view showing the dust stripper concerning this embodiment in drawing 1 . the side 
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schematic diagram in which drawing 2 shows a rotary brush mechanism part, and drawing 3 are the 
strabism schematic diagrams showing a rotation blowing air mechanism part. 
[0018]Although this embodiment explains the plastic LCD panel which used the plastic as a 
substrate, the material of a substrate is not restricted to a plastic, and even if it uses glass etc., it 
can acquire the effect of this invention. It cannot be overemphasized that it is not what is limited to 
dicing as a dividing method of a liquid crystal display panel. What is necessary is Just to use the 
method generally known as a manufacturing method of a liquid crystal display panel. 
[0019]As shown in drawing 1 , the plastic LCD panel of the state before dicing's dividing to the panel 
entrance slot 18 and pouring a liquid crystal into it is set so that a display surface may be allotted to 
a dividing surface and right and left up and down toward a flow direction (direction of movement of a 
panel). And if the sensor 19 will be in an ON state, the panel delivery roller 17 will operate, and an 
LCD panel is automatically conveyed by the rotary brush 14 installed up and down so that the 
dividing surface of an LCD panel might be contacted. 

[0020]The electric discharge apparatus 20 on which ionization air is sprayed from the LCD panel 
upper part is installed above the rotary brush 14, and the vacuum mechanism 15 which carries out 
suction recovery of the dust which is floating in atmosphere under the rotary brush 14 is installed in 
the inside of the stand 16. 

[0021]An LCD panel's passage of the rotary brush 14 will convey an LCD panel automatically 
between the two rotation blowing airs 21 which spray air on the display surface of both right and left 
of an LCD panel. Since the rotary brush 14, the electric discharge apparatus 20, and the rotation 
blowing air 21 are installed in the inside of the covering 10, dust does not come out of them to the 
device exterior. 

[0022]An LCD panel's passage of the rotation blowing air 21 will convey an LCD panel automatically 
in the panel output port 11. And if the arrival sensor 13 reacts, the panel delivery roller 17 will stop 
and work will be ended. At the end of the panel output port 1 1, the stopper 12 is installed so that an 
LCD panel may not fall. 

[0023]Here, a rotary brush mechanism part is explained in detail. The dust which has adhered to the 
dividing surface with the rotary brush 25 is removed conveying an LCD panel with the panel delivery 
roller 24, as shown in drawing 2 . In order to stop, to be stabilized and to convey the float of an LCD 
panel at this time, load is applied for a while in the ring 26 for a presser foot from the upper part of 
the LCD panel. 

[0024]By what it can come, simultaneously the ionization air 27 is sprayed for from the upper part of 
an LCD panel. While preventing the reattachment to the LCD panel of dust by static electricity, 
according to the vacuum mechanism 23 installed in the device lower part, suction recovery of the 
dust which is floating in atmosphere is carried out, and the reattachment to the LCD panel of dust is 
prevented. The rotation blowing air 22 is installed by them by whom an LCD panel is conveyed. 
[0025]By conveying an LCD panel with constant speed, the rotary brush 25 being a cylindrical brush 
in which the hair which has a diameter of about tens of micrometers was planted, and rotating this, 
Even the level which is satisfactory at the time of pouring of a liquid crystal can also remove the dust 
which the hair ends of the brush could be contacted uniformly even in the dividing surface with 
minute unevenness, and was hardened with frictional heat with a dicing saw at the time of division by 
dicing, holding down the load concerning an LCD panel to necessary minimum. 
[0026]Furthermore, a rotation blowing air mechanism part is explained in detail here. As shown in 
drawing 3 , LCD panel 31 is conveyed and between the two rotation blowing airs 29 which have two or 
more air diffusers 28, and rotate at high speed is passed. At this time, vibration of the compressed air 
which is sprayed from both sides of LCD panel 31 and LCD panel 31 by which it is generated by this 
air removes the dust 32 adhering to the display surface of both right and left of LCD panel 31. 
[0027]According to the vacuum mechanism 30 which could come, simultaneously was installed in the 
device lower part, suction recovery of the dust which is floating in atmosphere is carried out, and the 
reattachment to the LCD panel of dust is prevented. 

[0028]By conveying an LCD panel with constant speed, the rotation blowing air 29 being a thing of a 
cylindrical shape which has two or more air diffusers 28, and rotating this, Air can be intermittently 
sprayed on the whole surface homogeneity of a display surface, and even the level which is 
satisfactory at the time of pouring of a liquid crystal can remove dust by the pressure of the air to 
spray, and vibration of the LCD panel by which it is generated when spraying air intermittently. 
[0029] 
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[Effect of the InventionjBy removing dust adhering to the dividing surface of the liquid crystal display 
panel by rotating a brush like the above explanation according to the manufacturing method of the 
liquid crystal display element of this invention, Even the level which is satisfactory also in a dividing 
surface with minute unevenness at the time of pouring of a liquid crystal can remove dust, holding 
down the load concerning a liquid crystal display panel to necessary minimum. Since the dust which 
adhered to the brush from the liquid crystal display panel exfoliates from a brush on the torque of a 
brush, it can maintain a brush at an always beautiful state. 

[0030]By removing dust adhering to the display surface of the liquid crystal display panel by spraying 
air intermittently, Even the level which is satisfactory at the time of pouring of a liquid crystal can 
remove dust by the pressure of the air to spray, and vibration of the liquid crystal display panel by 
which it is generated when spraying air intermittently. 

[0031]By having the 1st elimination means that removes dust adhering to the dividing surface of the 
liquid crystal display panel by rotating a brush according to the dust stripper of this invention. Even 
the level which is satisfactory also in a dividing surface with minute unevenness at the time of 
pouring of a liquid crystal can remove dust, holding down the load concerning a liquid crystal display 
panel to necessary minimum. Since the dust which adhered to the brush from the liquid crystal 
display panel exfoliates from a brush on the torque of a brush, it can maintain a brush at an always 
beautiful state. 

[0032]By having the 2nd elimination means that removes dust adhering to the display surface of the 
liquid crystal display panel by spraying air intermittently. Even the level which is satisfactory at the 
time of pouring of a liquid crystal can remove dust by the pressure of the air to spray, and vibration 
of the liquid crystal display panel by which it is generated when spraying air intermittently. 



[Translation done.] 
* NOTICES * 

JPO and I MP IT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a side view showing the dust stripper concerning this embodiment. 

[Drawing 2] It is a side schematic diagram showing a rotary brush mechanism part. 

[Drawing 3] It is a strabism schematic diagram showing a rotation blowing air mechanism part. 

[Drawing 4] It is a perspective view showing the 1st dust removal method about the conventional 

dividing surface. 

[Drawing 5] It is a perspective view showing the 1 st dust removal method about the conventional 
display surface. 

[Drawing 6] It is a perspective view showing the 2nd conventional dust removal method. 

[Description of Notations] 

1, 4, 7, 31 LCD panels 

2 and 5 Cloth 

3, 6, 9, and 32 Dust 

8 Air gun 

1 0 Covering 

1 1 Panel output port 

12 Stopper 
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13 Arrival sensor 

14, 25 rotary brushes 

15, 23, 30 vacuum mechanisms 

16 Stand 

17 and 24 Panel delivery roller 

1 8 Panel entrance slot 

19 Sensor 

20 Electric discharge apparatus 
21, 22, and 29 Rotation blowing air 

26 The ring for a presser foot 

27 Ionization air 

28 Air diffuser 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 




[Drawing 4] 



[Drawing 5] 




[Drawing 6] 
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